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As much as erp is critical to a manufacturing supply chain
environment, e-learning is critical in a knowledge
dependent supply chain environment.
Larry Pereira, Motorola, Australia
Internet technologies and the advent of e-learning applications in
many organizations have made a fundamental diVerence to the
way organizations deliver training and development content, ac-
tivities and experiences to their employees.
Some of the organizations at the forefront of deploying such
e-learning technologies have been global corporations and/or
transaction processing intensive organizations, which have typ-
ically had great diYculties assembling their staV for traditional
classroom-based training activities, either due to logistical dif-
ficulties or due to the impact this would have on work flows
and business continuity. Such organizations have developed ap-
proaches to e-learning and competency development that over-
come the logistical problems of conventional training by making
innovative use of e-learning.
This paper examines the approaches used by several leading
global as well as Australian and Asian organizations, including
Cisco Systems, Motorola, Qantas and several others by drawing
on a field study conducted by the writer during 2003–2004. It
attempts to identify some key emerging trends and practices in
the field, and lessons that can be learnt from the experiences of
organizations reviewed for a successful deployment of e-learning
strategies.
introduction
Since widespread internet access became available during the early to
mid 1990’s, business has looked for opportunities to harness this new
technology for its benefit.
This paper presents and discusses the results of the writer’s field-based
review of how several major corporations in Australia and in the Asia
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Pacific region are more broadly applying e-learning technologies to sup-
port the implementation of their training and development strategies.
The applications observed and discussed range from the tentative first
steps to make a single topic module available for study on the corporate
intranet through to sophisticated corporation wide learning and content
management systems (lcms) deployed by Cisco andMotorola which are
indicative of the substantial commitment to e-learning being made by
these organisations.
methodology and approach
The findings and cases presented and discussed in this paper are based
on a combination of:
• Field-based interviews of managers at the organisations reviewed
and review of e-learning practices;
• Information drawn from research reports into e-learning submitted
by managers at some of the featured organisations, submitted as
part of the assessment requirements for the writer’s E-Business mba
subject in which these managers were students, in Adelaide, Hong
Kong and Singapore;
• Desk-based review of published literature in this field.
Companies specifically referred to and included within the scope of
this study are: Westpac Banking Corporation, Qantas Airways of Aus-
tralia, Motorola, Cisco Systems Asia Pacific and the University of Ade-
laide.
the first small steps towards e-learning
The experiences of a major Australian bank, Westpac, are typical of the
first steps to e-learning taken by many organisations.É During the late
1990’s the Australian Government introduced changes to legislation af-
fecting the granting of credit to consumers. This was known as the Uni-
form Credit Code (ucc). The impact of the legislative changes were that
all staV involved in any aspect of decision making concerning credit were
required to be familiar with the legislation and to make decisions in a
manner consistent with it. In the bank’s Home Mortgage Processing op-
erations, almost all employees were aVected by this legislation to some
extent and would need thorough training to familiarise themselves with
the details of the legislation and the way it aVected their work decisions.
This created the need to train and update thousands of employees.
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The initial approach used by most financial institutions including
Westpac was to develop a classroom-based training programme that all
employees were required to attend. The classroom training concluded
with an exam and only employees passing the exam were accredited to
be allocated to roles aVected by the ucc.
The key problem with this approach related to the fact that the major-
ity of staV would only use the knowledge gained on an ad hoc basis due
to the normal variations in the flow of work and personnel allocations.
This meant that enough time could pass between successive occasions
when staV would be called upon to apply the knowledge learned in the
classroom, and that there was ample time to forget andmake errors. This
represented an unacceptable risk to the bank. Other problematic issues
included:
• Orientation and training of new employees. The need to establish
a ‘critical mass’ of new employees in order to make the classroom-
based training viable meant that there could often be a significant
lead time from when an employee joined to when he received the
required training in the ucc. This severely restricted the range of
tasks employees could be asked to perform and restricted manage-
ment’s ability to manage workloads and service levels.
• The legislation itself was also subject to change over time. Facilitat-
ing shorter follow-up workshops such as the initial classroom-based
programme to brief staV on changes every time they happened was
seen as undesirable because of the large number of employees af-
fected and the consequent disruption this would cause to opera-
tions.
This is an example of Regulation-Driven Demand (Barron 2002), an
area in which Barron’s research suggests there are significant opportuni-
ties for e-learning based applications.
In the Westpac’s case, the solution came in the form of an online sys-
tem delivered through the desktop on the bank’s organisation wide in-
tranet. The functionality built into the online system addressed many of
the problem issues previously mentioned. The online system was oVered
as an option to attending the classroom-based training.
A new employee could work through a series of ‘programmed learn-
ing’ style modules delivered to the desktop. Employees could work
through these at their own pace and spread them out over several ses-
sions without leaving their workstation.
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In this manner, employees could often exploit quiet periods during the
working day to complete individual modules without being absent and
eVectively unavailable for work for the entire training day as they would
have if they had attended a classroom- based session.
This feature gave the team leaders the ability to schedule required
training modules into normal working days by taking advantage of nat-
urally occurring periods when workloads were lower, while still having
team members available at their desks to cope with periods when work-
loads were high.
Each module featured an online test which gave the employee imme-
diate feedback on performance. Upon completion, the final accredita-
tion exam was delivered and assessed on line. The employee’s final result
was automatically recorded in the Human Resource Management sys-
tem, and if they had not achieved a suYcient level of proficiency this
would automatically be flagged when their team leader made work al-
locations. Employees could repeat the training and the exam as often
as they liked, until they passed the exam. The online system also kept
track of when each employee had last been accredited and at predeter-
mined intervals would flag the need to re-accredit. This was particularly
important for employees who only used these skills on an ad-hoc basis
and might forget some of the content between subsequent applications.
Once flagged, employees had a set amount of time to re-accredit or their
ucc status would be suspended. The re-accreditation exam was deliv-
ered online with immediate feedback of results. If the employee did not
achieve re-accreditation the system would flag his unavailability for tasks
requiring accreditation until such time as he successfully re-accredited.
All results and details of training completed were updated on the em-
ployee file, and impacted on the range of tasks they could be assigned
to do.
The e-learning module provided an eVective vehicle for the delivery
of training activities. However, by linking the assessment process to the
Human Resources database, the e-learning system supported processing
quality by ensuring that only qualified and accredited employees were
assigned to tasks requiring those skills and that the need for ongoing
maintenance of critical competencies was eYciently met.
Qantas Airways of Australia, Australia’s national airline, was similarly
an early mover into e-learning. Qantas has a workforce of some 30,000
employees, with approximately 18,000 employed in Sydney, Australia, the
remainder deployed around the world. A major barrier to training for
an international airline like Qantas are the impacts and diYculties of
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getting a critical mass of employees in one location at one time for a
conventional classroom-based training. Not only is there the cost impact
of releasing personnel from the workplace to attend training, there are
also the cost impacts and logistical diYculties associated with a global
workforce which is constantly on the move.
As early as 1995, Qantas began work with an Adelaide based solutions
development company, TechWorks, to investigate the potential of e-
learning tomeet their needs.Ê Although starting as a relatively simple sys-
tem implemented as a vehicle for updating its globally dispersed work-
force on company policies and procedures, the Qantas e-learning plat-
form (currently managed by Hudson Learning Solutions) very quickly
grew into Qantas College Online.
Qantas College Online won the prestigious anta Australian Training
Award in 2001 and was finalist in the 1997 Australian Technology Awards
(see http://www.learning.hudson.com). Qantas College Online is acces-
sible to any Qantas employee anywhere in the world at any time, and
now has more than 10,000 registered learners (see http://www.learning
.hudson.com). The system routinely tracks learner progress, assessment
and accreditation.
what is e-learning
The previous two companies examined document the implementation
of e-learning in their respective corporate environments.
Turban (2004) defines e-learning as the online delivery of informa-
tion for the purposes of education, training or knowledge management.
Barron (2002) presents a continuum of e-learning, shown in fig. 1, illus-
trating the evolution of technology in e-learning.
The approaches usually considered to be part of the e-learning con-
tinuum can range from pc-based training delivered using stand-alone
software, cd-rom or similar technology which has been available since
the mid-1980s. More contemporary approaches use Web-based systems
and Learning and Content Management Systems that make training and
development activities available on the desktop using intranet or internet
based platforms. E-learning programmes are often categorised by mode
of delivery as:
• synchronous (instructor led or mentored) programmes, where the
learner follows an instructor determined schedule and interacts
with the instructor during the course of study using email, chat
technology or forums;
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figure 1 Technology evolution in e-learning: The e-learning continuum (Barron 2002)
• asynchronous (individual/self paced) programmes, which the learner
progresses through independently and at his own pace.
A specific case of synchronous programme is often referred to as
‘blended learning’ where e-learning delivery methods can be blended
with more traditional classroom-based or coaching methodologies. The
term ‘blended learning’ has itself been a source of confusion, as dif-
ferent learning providers seem to apply their own definitions to it. In
synchronous e-learning programmes, the interaction with the instruc-
tor is usually achieved through the use of online forums, email and chat
technologies. Some organisations would refer to this as blended learn-
ing (see www.insead.com). Other organizations, the University of Ade-
laide for example, only refer to programmes as ‘blended learning’ where
there is physical interaction with an instructor or coach in the form of a
classroom-based seminar or one-on-one coaching sessions.
Let us now consider how a large technology skilled organisation might
go about rolling out an e-learning strategy.
organisation wide approaches to e-learning
Motorola
As might be expected from a company that regards itself as at the fore-
front of information technology, Motorola has made the internet a key
element of its information technology infrastructure.
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figure 2 Motorola’s b2e portal network (not exhaustive)
Since 1997 is has progressively migrated most of its management
and employee transactions from paper based systems to online b2e
(Business-to-Employee) portals (Pereira 2004). This includes portals
such as:
• My.mot.com: a personalised business information portal;
• Myhr.mot.com: human resource processes portal;
• Pm.mot.com: employee performance management systems portal;
• Enet.mot.com: employee database portal;
• Travel.mot.com: travel information portal;
• Mu.mot.com: e-learning portal.
This network of portals, illustrated in fig. 2, is used by managers and
employees on a daily basis and can be accessed from the desktop at work,
home or while travelling. We will discuss the e-learning portal in more
detail and the way it implements Motorola’s e-learning strategy.
E-Learning@Motorola
Motorola University (mu) is the foundation on which employee learn-
ing and education is built at Motorola. mu has a global presence with a
charter to implement Motorola’s learning policy.
The business impact of the internet led Motorola University to estab-
lish an e-learning group in October 2000 as an incubator for Motorola’s
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entry into large scale e-learning. The e-learning organisation was initi-
ated to be the premier destination for e-learning services and as an ag-
gregator for designing, collecting and delivering e-learning solutions to
Motorola employees.
Industry studies in 2000 showed that returns on investment of be-
tween$3 and $33 saved for every $1 spent could be realised by the eVec-
tive use of e-learning (Whelan andWright 2000). mu set a goal of 30%of
delivered training to be done online in 2001, increasing to 50% by 2003.
While initially targeted at Motorola employees, its longer term strategy
(based on the E-Learning Strategic Plan from 2001) is to include suppli-
ers, channel partners and customers.
The e-learning process steps supported by the mu e-learning portal
are illustrated in fig. 3 in the form of an ‘egg diagram’ – a technique
proposed by Rayport and Jaworski (2002) for mapping out the decision
processes and functionality of online systems. As illustrated by the egg
diagram, the e-learning portal oVers a complete Learning Management
System providing employees access to a total learning solution for online
or instructor led courses.
The system maintains a list of courses taken by an employee and
through the Learning Plan provides the capability of identifying gaps
in an employee’s skills. It can then register the employee for courses
to fill skills gaps. Skills assessments are done through the Performance
Management system and are initiated after a dialog between an employee
and their manager. The e-learning portal caters for the delivery of syn-
chronous (instructor led or mentored) programmes or asynchronous
(individual/self paced) programmes and registration for classroom-
based training. The overall process supported by theMotorola e-learning
systems can be depicted as an ‘E-Learning Value Chain’, shown in fig. 4.
The E-Learning Value Chain, as Motorola have called it is in eVect
what e-learning platform providers would refer to as a Learning and
ContentManagement System or lcms. The process begins with the busi-
ness needs and skills assessment. The learner accesses the learning por-
tal, which through the learning delivery server gives access to the content
database. This includes internally and externally developed licensed con-
tent. The learning management server provides access to learning pro-
cess management resources. Details of the learner and programmes com-
pleted are tracked in the student database. The environment in which the
programme is delivered can be at the desktop for purely online compo-
nents, Learning Resources Centres (state-of-the-art facilities dedicated
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figure 3 Egg diagram of decision process of online course enrolment
to multiple learning categories located at major Motorola facilities) or
classroom-based. Some of the key benefits stated byMotorola employees
and managers include the access to a wide variety of courses, around the
clock, at any location and at a lower price.
Cisco Systems
Apart from technology and product leadership, Cisco aims to be recog-
nised as a forerunner in how future business will be run. The company’s
Networked Virtual Organisation (nvo) is the showcase for using the in-
ternet to provide customer support, sell products, oVer training, and
manage finances (Heng 2003).
Internally, the role of the intranet is critical. Cisco regards its intranet
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figure 4 The Motorola E-Learning Value Chain
and the applications deployed through the intranet as a key enabler of
workforce optimisation (Nolan, Porter, and Akers 2001). A key applica-
tion is that of e-learning. E-learning modules are available to employees
directly on the desktop. The use of the modules as well as information
about their eVectiveness is tracked to determine the extent of use. From
the tracking information, the quality and eVectiveness of the modules
can be assessed as the needs of the organisation changes over time.
Heng (2003) of Cisco Systems Asia Pacific, Singapore states: ‘Training
– Cisco stays competitive by responding eVectively to change. They en-
sure that their employees can quickly learn new skills, update old skills,
and assimilate vast amounts of information about new products, mar-
kets, and the competition. E-learning is a revolutionary way to empower
a workforce with the skills and knowledge it needs to keep pace with
a rapidly changing market. The people, companies, and countries with
the greatest knowledge, skills, and ability to eYciently create and share
information are most likely to succeed in the knowledge-based econ-
omy.’ Cisco have also pushed ahead with the use of their e-learning
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platform as a vehicle for training vendor partners as well as their own
staV. One example of these Cisco System’s e-learning initiatives is the
Account Manager Learning Environment (amle) e-learning initiative
(Cisco 2003). This system provides Account Managers with online learn-
ing resources to improve their professional eVectiveness. The courses
which make up amle are targeted at Cisco’s own 5,000 internal account
managers and 2,000 external channel partners located in 60 countries
around the world. Account managers can access the amle through the
learning portal, where they can select from a range of delivery options
– online or oZine with a web based lesson, a downloadable paper based
booklet, online or oZine with interactive sales scenarios.When they have
finished a programme they can complete the mastery assessment. A key
part of Cisco’s approach is the identification and development of ‘re-
usable learning objects’ rlo’s which are modularised pieces of learning
content whose value can be leveraged across other modules and courses.
the e-learning advantage
Cost Benefits
The cost advantages of e-learning were identified by Periera (2004) as
being predominantly in the area of cost avoidance.
By transitioning what was traditionally run as a classroom-based sem-
inar onto an online e-learning environment, many costs usually associ-
ated with training, which in many cases can be quite substantial, were
avoided. Avoided costs included:
• Accommodation costs of staV who have travelled to the training
venue;
• Travelling costs for associated with travelling to the training venue;
• The cost of the training venue (room hire);
• Instructor costs.
This is supported by the work of Hall who suggests that the costs of
travel and entertainment can be reduced by 50% and Hemphill who
quotes a more aggressive 80% reduction reported by thinkq (2004).
Cisco’s cost-benefit analysis for their amle system is as follows:
Users of the amle platform reported that before its introduction, an
average of two hours a week was spent gathering knowledge required to
perform their duties. The online course reduced this by an average of
40%. In addition, the online training reduced the time required to gain
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technical competency in the selected areas and knowledge acquisition
was reported to be from 40–80% faster than without the amle system.
The research time savings alone translate into a saving of $511,000 per
week across the enterprise team. The cost of delivering a full suite of
courses to a learner is estimated at $1,000 per person. In another exam-
ple, where Cisco replaced a classroom only course with a blended learn-
ing course on Interorganisational Information Systems (ios). Savings
in travel, accommodation and lost productivity amounted to approxi-
mately $1.2 million per annum for a programme that is oVered twice a
month to 40 participants at a time.
Both Cisco and Motorola report that costs to set up an eVective e-
learning system is initially high, but delivery costs are low, oVering ex-
cellent scale economies. This made them ideal for situations where large
numbers of employees needed to be trained, of where there was a need
to oVer a course on a frequent basis. Examples of what Barron (2002)
calls Certification Driven Demand and Training Intensity Driven de-
mand training markets.
Productivity and Organisational Benefits
The results of other studies in the field of computer based and multime-
dia based training, summarised by thinkq (2004) suggest that the key
advantages of e-learning should be:
• Less time taken without diminishing learning benefits;
• Time away from work is reduced;
• Better meets the needs of a geographically dispersed workforce;
• Course delivery is more consistent;
• Instruction can be better tailored to individual learners;
• More cost eVective.
The experience of Westpac, Qantas, Motorola, Cisco Systems reviewed
as part of this study and discussed in this paper, as well as the experience
of the University of Adelaide in general support the above views. How-
ever, the experiences of the organisations reviewed can further lead us
to make more specific statements regarding benefits. E-learning led to a
sustained and deeper level of understanding of the programme content
by learners, particularly in the case of Westpac where employees were
required to re-accredit on a regular basis. This translated into higher
work quality (less errors and less risk of non-compliant decisions) and
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higher worker productivity levels. The higher productivity level was ex-
perienced in more general terms, not just as a result of less errors and
better decisions. This was attributed to several sources.
The option of taking a course online, particularly one for which the
skills and knowledge could be immediately applied to give an improved
work performance, meant that employees could take the online train-
ing at any time (usually Just-In-Time). There was no need to wait until
enough new employees were available to have a critical mass of partici-
pants to make a classroom training programme viable. Employees could
do the training as soon as required and apply it immediately. This was
of particular value in making new employees productive as quickly as
possible or for training employees in areas that were new to them.
Because e-learning modules could be completed at an employee’s reg-
ular workstation, when travelling or in remote oYces, employees could
take the training over an extended period of time and at their own pace,
often utilising what otherwise would have been unproductive time, i. e.
downtime. Not only did this allow learners to use their own time better,
it also made it easier for their managers who did not end up losing em-
ployees for whole days or longer when attending a training course. This
simplified resource planning and workload balancing.
The fact that employees could move through the modules at their own
pace and repeat them as desired, and that training was often taken just-
in-time followed by immediate application, enabled a deeper level of
learning.
It was the case in all the organisations reviewed, that the e-learning
option did indeed better meet the needs of a dispersed workforce – par-
ticularly a globally dispersed workforce. In fact, in the case of many of the
organisations, particularly Qantas, it was the training challenges posed
by globally dispersed and highly mobile nature of their workforce that
led them to become one of the early adopters of e-learning in a corpo-
rate setting.
Barron (2002) suggests that e-learning is ideally suited to:
• Certification Driven Markets – where large numbers of learners
need to be accredited to certain standards to achieve a certification
(e. g. certification of Cisco and Microsoft Certified Engineers);
• Regulation Driven Markets – where large numbers of learners need
to be kept up to date on regulations (e. g. Westpac and ucc);
• Training Intensive Markets – where a lot of training is required
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as part of the normal operating environment or a given training
course needs to be repeated frequently. This is the case in many
technology industries;
• Multinational organisations – where a large dispersed workforce
needs to be trained, preferably in a consistent manner.
An eVective e-learning system can provide training customised to in-
dividual learners’ needs and produce more even outcomes across a train-
ing population. For example, Barker College, a private boys school in
Sydney, Australia providing k-12 education uses an e-learning system as a
supplement to traditional learning. The system records learner responses
and then uses this information to generate additional tasks, questions
and exercises that it presents to the learner in order to develop weak-
nesses detected from previous responses.
limitations of e-learning
Turban (2004) discusses some of the drawbacks of e-learning.
Some of the key ones include:
• Lack of face-to-face interaction with a learning peer group;
• Equipment, software and support needs;
• Maintenance and updating of content;
• Program development costs;
• Learner drop out;
• Assessment, i. e. guaranteeing that is was the actual intended learner
who completed the assessment.
The lack of face-to-face interaction with a peer group can be a signifi-
cant issue in a corporate environment depending on the objectives of the
training. This may mean that e-learning will only be suitable for deliver-
ing certain types of training and classroom-based training will continue
to survive as an important forum for corporate learning. Each approach
will find its suitable context. For example, many training programmes
delivered in corporate settings are focused on developing interpersonal
skills, team skills, leadership – all topics which ideally will require a con-
tact with a training peer group as part of the learning process. In addi-
tion, many training activities have an underlying agenda such as team
building and group bonding – again, requiring interaction with a peer
group as part of the learning process.
The other issue revolves around the fact that many participants see
the group interaction and discussion as a key facilitating process for
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their own learning. The writer’s own experience in teaching in a blended
learning programme at the Master’s level, found that students were far
more talkative and interactive, wishing to discuss and debate issues at
greater length with the instructor as well as with other class mates dur-
ing face-to-face sessions compared to students who were enrolled in the
classroom-based option only.
It seemed that the blending learning students almost craved the social
interaction that comes from a classroom environment and were using
the scheduled face-to-face sessions to overcompensate for what they were
not getting online. It may be that some topics as well as some learners,
may just not be suited to e-learning.
The issues of learner dropout and assessment guarantee, which Tur-
ban (2004) discusses with respect to open subscription e-learning pro-
grammes, may not be such an issue in the corporate environment. The
higher levels of learner accountability and supervisory direction and
control associated with learning activities in a corporate environment
would work against learner dropout and assessment identity uncertainty
which may occur in uncontrolled public subscription environments.
The issue of the costs have previously been addressed, with organi-
sations such as Motorola noting that the initial set-up costs were high,
but benefits came in the form of lower delivery costs. The development,
updating andmaintenance of content is a significant issue. Current prac-
tices by leading adopters of e-learning suggest that this will only be able
to be done eVectively by drawing on both externally sourced as well as
internally developed content. This in turn will create opportunities for
third party organisations wishing to develop, supply, update and main-
tain content on e-learning systems on behalf of clients, such is the case
in the relationship between Hudson Learning Solutions and Qantas.
conclusions
The key conclusions we can draw from the study reported in this paper
are:
• Organisations are using e-learning as an increasing part of deliver-
ing on the training strategy;
• Organisations using e-learning are substituting e-learning based de-
livery of training and content for what was previously classroom-
based training;
• E-learning is seen by many oganisations as a low risk e-business ini-
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tiative and can be used as a pilot to the deployment of more com-
prehensive business critical intranet of extranet portals;
• Many of the companies at the forefront of internet technologies,
e. g. Motorola and Cisco, have been at the forefront of pursuing e-
learning and have set aggressive targets for the proportion of overall
training to be migrated to e-learning;
• There are real benefits to e-learning which suggest that in many
training areas, it yields superior outcomes to classroom-based
learning for the learner;
• E-learning oVers real cost and productivity benefits for organisa-
tions;
• E-learning is not universally applicable to all learning areas or in-
terest to corporates;
• The cost of developing and implementing an e-learning platform
is significant and oVers opportunities for independent, third party
organisations to develop and deliver this functionality to corporate
clients (as is the case with Hudson Learning Solutions and Qantas);
• The significant eVort required to develop, update, convert and
maintain content suggests that externally sourced content and out-
sourced content management services will emerge as a key feature
of eVective corporate e-learning implementations, as was found in
the cases reviewed.
It would appear that e-learning has not only arrived, but is here to
stay as a permanent feature of the corporate learning landscape in today’s
organisations, playing a role together with more traditional approaches
to employee training and development.
It appears that e-learning oVers organisations the opportunity to ex-
ploit ‘Virtuous Cirlces’ in the way they implement training and devel-
opment activities (Hallowell 2002). That is, opportunities where the e-
enablement of what was previously an oZine activity allows organisa-
tions to achieve improved outcomes at lower costs.
In today’s increasingly competitive and globalised business environ-
ment, e-learning is something organisations cannot aVord to ignore.
notes
1 The information was obtained from a conversation with John Pawal-
ski, Manager at the Westpac Banking Corporation, Mortgage Process-
ing Centre, in 1999.
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2 The informationwas obtained from a conversationwithMark Keough,
Chief Executive OYcer of TechWorks, in 1995.
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